Cell-cycle regulation of DNA damage-induced expression of the suppressor gene PML.
The promyelocytic leukemia (PML) gene, which encodes a growth- and transformation-suppressor, has been identified at the non-random chromosomal translocation break point t(15; 17)(q22; q12) of acute promyelocytic leukemia. To elucidate if PML may play a role in cellular response to DNA damage, PML expression was analyzed by immunofluorescence staining in HeLa cells treated with ionizing radiation (IR) and cisplatin. Our studies demonstrated IR at 20Gy, and cisplatin at 6 micrograms/ml caused more than 5-10 fold increases in PML protein expression in the PML Oncogenic Domain (POD) by immunofluorescent staining. Northern blotting showed that there was no gross increase in mRNA levels indicating that the induction is a post-transcriptional event. Flow cytometry showed that HeLa cells treated with IR were progressively arrested in G1, which correlates with the optimal expression of PML in the cell cycle. To determine if PML expression was under the control of the tumor suppressor p53, which is known to arrest cells in G1, HeLa cells were transfected with the wild-type p53 gene. PML expression in p53 transduced cells were 5-10 fold higher than the control, indicating that the enhanced expression of PML is apparently dependent on the p53 pathway. These data also indicate that PML may play an important role in cellular response to DNA damage such as DNA repair or apoptosis during G1 arrest.